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ABSTRACT - .

.  /& CEEFAX, the British Bro?dcastiﬁg Corporation's news , -
.and information service, allows viewers to select from and read 100" -
pages of reporting written in words and figures on the television. o
screen. A receiver equipped with CEEFAX has extra controls with which

to select the service and to dial the, page. This optional service-
requires a built-in. decoder to supplement the television receiver.

The volume of information shown can be increased in various ways, and
subtitlés can be superimposed on normal programse. Illustrations and-a
brief specification of the system are included. (EMH) - ) ‘
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NMews In Brief. 105
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People.. Sport,

Charivara

Consumer Pages,
NEWSFLASH Gardemning. ...140
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CEEFAX is the BBC’ ‘dial-a-page’ ‘'news and, information service. It lets the viewer ‘see

facts’ written in words™nd figures on the televnsnon screen. The service is an optlonal extra
_and to use it television receivers need a special, @uilt-in. decoder. Eventually) a receiver

incorporating CEEFAX will cost relatively little more than a standard television set.

. o »
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A television receiver equipped with a CEEFAX decoder thas two extra controls“that
enable the v1ewer to switch from the ordinary programme and choose one of the 100,
coloured screen-size pages_the CEEFAX magazine can provide. News. headlines, sporta
results, weather, travel, Stock Market prices, consumer “affairs—CEEFAX covers all of these ',
and more. All the viewer does is to press a button to select the service then dial a three-’
“figure number for the page required.




Figure 2

The CEEFAX Wearhermap: :

like the other pages, it can have .
s up to six colours along with
™ white.

o

- CEEFAX was first made known in an announcenient by
 the BRC on 23 October 1972 and experimentil trans-

. missions began in March 1973. After extensiye .
collaboration with other interested -organizations, a
United Kingdom unified kpeciﬁcatlon for such an”
information service was agreed and publlshed‘ BBC test
transmissions changed to the " unified ’ standard in , -
April 1974 and an eXpenmental service carrying many
different pages, continually updated by a team of editors -
and resean.hers began, with the authorization of the
Home Office,on"September 23, 1974, .

v } - “~
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A CEEFAX page
Figures | and 2 show what CEEFAX pages look Ilke.
Every page can have 24 rows of information with. up to
40 characterst in every row. The shape of the characters
will depegd on receiver desngn but the system is talloredv ’
to-a 7 x 5 matrix.
The first row of every page isa speclal row called the
‘pagé header’. The page header will show the page
- numbet, the date and the time to the second. The
CEEFAX  receiver recognises signals transmitted at the
beginning of the header row so that it can tell when a
page -is beginning and'which page it is. When the signals
~match the order$ given-by- the viewer through his page
selector- the receiver will proceed to dlsplay the header
row and the fext which follows'it. . s

4 - ,
- Sp.cmatlon of standards for ln!nkknlon transmission by
digitelly coded signals in the field-blan ing interval of 625-line
: telovision systems, publlshed-;omﬂy by the British Broadcasting
_ Corporstion;, the Independent Broadcasting Authority (IBA)
and the British Radio Equipgent Manufacturers’ Association
(BREMA), price 60p, post free. CEEFAX is the BBC's name
, for the information service; it is known &s Teletext to
° '“":MA and ORACLE to the IBA.
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Transmission
The information is trangmitted as a series of coded
electronic pulses. Figure 3 shows how the system
operates. The pulses are added to two lines in the field
blankmg period of the television waveform (Imes 17 and
18 in one:field and 330 and 331 in the next). Each of
these television lines carries the coded information, for
one row, of the CEEFAX display. Thus with two Iines
available for each television ﬁeld it will take
_24 rows ‘ - :
Trows/field x S0 fieldfoec 024 secorids
to transmit a full page of 24 rows. For gaod legibility
and” attractive Iayout the average page will contain less
than 24 rows of text and is therefore tthnsmitted in less
‘than 0-24 seconds. Complete pages are transmitted one
after the other and it may take up to 24 seconds after
, pushing the selector buttons before the required page
/' appears on the screen. .

i . [
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Recoption : ’
" Like ordinary televnsnon CEEFAX can be disturbed by
“severe interférence but thé effect is to produce incorrect
characters. However, good CEEFAX receptipn is possible
o wherever good television pidtures cap be received .and
© field tests have shown that CEEFAX works equally well
+ on uhf and vhf transmissions. -
\ Figure 4,show§, very simply, the arrangement of a

,~ X‘CEEFAXreCewer \\,L - .

A
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Extending a mapéiine ; )

The system allows for many refinements. The amount
of information ‘that can be shown can be considerably
extended by usigg the pages in the following ways.

-

Type A pagea are .single pages of information that

L‘» can be rapidty updated. News headlines are.

shown in this way. ' ,
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.+ Type B pages cap be destribed as ‘rotating’ pages.
) A complete page of information is trans-
mittgd and left unchanged for a reasonable
. reading period, perhaps one minute. Thena
: new text, following on from the first,
. automatically takes its. place. In this way
. long iists, for example of football results,

take up the minimum space in the system.

pages are used to carry information which
does not need frequent updating and might
require to be transmitted only once each day.
At the rate of one a minute there can be
more ' than 1,000 ‘editions’ of a particulas
page in a day, each identified by its own
‘address’ which, for convenience, is also the
_time at which it is transmitted.o For example,

transmitter

> Figure 3: CEEFAX basic arrangement

" Domestic
receiver with
extra CEEFAX

o000 QO

Viewer's pl;a‘ge» :
IS selector unit

/ » a page addressed 1925 isiransmittedﬁ

1925 clock-time. The type C page is ‘pre-
selected by the viewer so-that his receiver
recognises and stores the required page, to

be viewed later at some convenient time.

It is “®nceivable that electronic stores
capable of storing many such pages, through-
out the day, will become available at an
_ economic price. O\
4 - @ b . . \'
CEEFAX can also be used to superimpose subtitles
on the normal programmes. This could be useful for
deaf viewers or could give an alternative language version

-of the prdgfamme sound. In a similar way the viewer
can chooSl to have newsflashes automatically displayed
as soon as they are transmitted. * i

Alphanumeric

Vldg"o Video .
. .
Y R°C°i‘{" Receiver
. | . Radio Video
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ooo . Row and Page Character
‘ : ooo 3 . Page Data Store Data ' | Generator
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‘Page J 1
* . Selector ’ AR \}' ”
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Figure 4: CEEFAX receiver arrangement 5 .
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;- © BRIEF SPECIFICAFION g, o/

« _: Same of(évw - Page header row only —
Ty = - "
.(" "Clncfs Framm Control and Page, . . - Minutes Hours Spare
. ruh-in’ code row address | units. | tens | units y tens [ units tens |
’ - -{16) {8) ] (16) 8l 1 (8) 1 (8) (8) 148, | (8) | {16}
N * e he . )' ' ' . . . "/"; » -’ K ‘_2- .
Data level <. ’ L ' . T e
70% of peak -
white level
’ . N
« 8 . ,
4. . | characters {.. \
e L F oed, | . ,32 characters - . S . ‘
: OR (256) . S
. as above for ) ST .
Page headar < :
Black 0% : i
> , 4 ‘ ,_;_, L]
) . *
N ! ~ “
i Figures in brackets represent the number of bits B .
. Figure 5: The organization of CEEFAX data on lines 17, 18, 330 and 331 - T
The CEEFAX waveform
1. Pulses . I v T
Shape-—raised cosine ~ ' . -
Amplitude—approzimately 70% of the black to whlte excursion
Clock rate-—-6-9375 MHz ;
Logic--positive: a data pulse corrgsponds to TL o h .
: no pulse corresponds to ‘0’ ’ '
- System coding—-NRZ (non-réturn~to-zero) a simple on/ol'f’ binary code .
L} . o
2. Pulse Groupmg\ ‘ I
Active line time is dlvrded as follows -, -
(see alsa Fig. 4) : ‘
2.1 Clock and identification pulses : .
Clock run-in—_ 16 bits%are allocated to a simple sequence of pulses (hat brings the receiver ‘clock’ into step
with the transmitted data. o8 : o
Framing-code-- the framing code is to allow the recelven to gthieve \Q/ord\ synchronism with the data which
' follows. \ ) : K .
2.2 Data pulses " , ' ’ o
Information carrying pulses fall into two-groups; the, addresses, which tell the receiver the number of the row
and Rage being transmrtted and the characters Each grou uses different transmission codes
) 2.2.1 ", |
Addresses of pages and rows are transmitted m binary coded decimal (BCD). This sxmpllﬁes the receiver circuits
needed to détect a match between the receiver’s page selector and the number of tlie page being transmitted.-A
Hamming system is used to protect eagh BCD digit which then occupies 8 bits. The Hammmg techmque enables
single errors to be correctéd. Addresses transmitted in this way are:- iy ‘
! Centrol and row address—"enables the recelver to identify the row being transmitted so that each row, of
A - - information is displayed in the correct location on the screen. With an address for each
P "v. 10w, blank rows need net be ‘transmitted. . e
The row address— "+~ also serves to indicate the beginning of a page. - 4
Page address— ... The page address occupies part of the page header row,. The address (1n BCD) indicates,
;  “the page number and the time of transmission (to the mmute) These factors initiate
: .. E storage and dlsplay of the selected CEEFAX page
Al .- ;’V\‘ ".. , —1\ - .
222 - ' o = '
Characters’are transmitted in a seven~b|t code— whrch allows for a wide fange of alpha~numenc characters
~+ An eighth parity bit js added for error protection. Odd parity is used.
One television line can carry a complete row of 40 tharagpers but when the row is the page header only 32
- Q ' , charaé:ters canbe accommodated because the,page addresstsee bove) takes up 64 bi characters)

EKC 3, Pages and magazines % '

The speclﬁcatlon of th system allows for eight magazmes w;th up to 100 pages in each magazine.
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.. -+ TypeB pages can 'be described as ‘rotating’ pages. \\ a page addressed 1925 is* transmutted at
T - A complete page of information is trans . 1925 clock-time. The type C page is pre-
v qijitpd .and leTt unchanged for a reasonable . selected by tsne viewer so that his recéiver,,
., ~ t2ading penod. perhaps one mnute. Thena . , - recognises and stores the required page, to *
Loiim s go new text, following on from the firqt, * ¢ be viewed later at some converfent tinfe.
£ % "%, aptomaticaily takes its place. In this way . It, is conceivable that electronic stores .
lgag lists, for example of football results, * , capable of storing many such page ugh-
& . take up.the minimum space in the system. - out the day, will become available ah an o=
‘ Lo . . <ecopomic price. :
N Type C psges are ised to carry information whith . : . \
. .* do¥s not- need frequent, updating and might . .
T require 10 be transmitted only once eachday €EEFAX can also be used to supennmpose subtitles ,
MR At the sate of one a minute there can be .on the normal programmes. This could be useful for ~. .
morethan 1,000 ‘editions’ of 2 particular deaf viewers or cduld give an alternative language version
,Page in a day, each identified by its own of the programme sound. In a stmiar way the viewer
T ‘address’ which, for convenience, 15 also the can <hoose to have newsflashes automatically displayed
. = ° Xime at which it is transmitted. For example, as soon as they are transmitted.
y . .
. - - .
. . - N . . . i Y .o -
il . #* Alphanumeric + N
. , © video ! Video a
-, Reghiver l | Recewer
To., ’: - Radio Video
. . Ko o, Fme:::y Crrcuits
. e . "
. 4 :f’ - +_ P" . .. . ¢
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‘ Figure 4: CEEFAX receiver arrangement 5’ i :
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2.1

-

Clock run m

Clock and identification pulses .
16 bits are allocated to a simple sequena, of p

[

fiises

. - Rl P . . );
[¢——————Same op &FETTONW ———bfe Page,header row only —'i .
. $ Clock _ Framing Control and . ] Minutes {1 o Hoors - .| -Spare i '. :
! _run—tﬁ ‘| code?| row ‘address | units tens | units tens | units - tens | “ v . N
=116} 48) 2} - * 116) 8 t @ 1 I 8 |48 - { (§ - {161 v
* ; ) 0" - ’ l - L - v -
. n A
Data level ) ‘., N g - .
70% of peak _ . -F g ]
white-tevel = . SN * N ! R
. N . R - ' ' L . - ' . -
T ¢ A < 8 > * -.\ ’
y . | characters A . 2 g
{64} . 32 characters, > s a
OR : {256) ’ a '
, ds above for, . v -
- Page header * . PR
i o . 2 v » ’ . LI
. M ' . . ,‘__::
T \ Figures in.brackets represant the number of-bits i . - g
- R . . .t
Figure.5: The organization of CEEFAX data on lines 17, 18, 330 and 331 . LU
R . ° ¢ . . r, *

The CEEFAX waveform ' \/

1. Pilses : ) .
‘Shape—raised cosine ) : -
Amplitude—approzimately 70% of the black to white excuryion * . .

Clock ratx—6-9375 MHz
, Logic—posyive: 2 data pulse corresponds to ‘1’
» - ‘nd pulse corresponds to ‘0* -
System oodi —NRZ (non-return-to-zero): a simple on/oﬁ’ binary codc L0 " N
2. Pulsé Grouping! . v B : ’
. Active line time is divided/as follows ot . RN 4 i -
(sge also Fig. 4) ‘ - ' Ll .

at brihgs the receiver. ‘clock’ into. step
with the transmitted data. 7.

Framingode
. follows:

the framing code s to allow the rc\.exvcx to

’

’

’
~uws

hieve word synchromsm with the data which

2

.

.-‘ .

2.2 ’Darta pulses ) ) . .
Information .arrying pulses fall into two groups. the addresses, whuch tell the receiver the number .of the row - .
and page being transmxttcd and the characters. Each group uses different transmxsswn codcs -
221 ¢ . ¢ . y .

Addresses of pages and rows are transmutted in binary voded decimal (BCD). 'Dus simplifies the receiver Qucuxts
needed tu del&l a mat h between the recewver's page selector and the number of the page being transmutted, A |
Hammung system s used to protec! each BCD digit which then occupies 8 bxts The Hamming techmique cnablcs

single errors 1o, be corrected. 'Addrcses transmltted in this Way are:- s e .

énables the rc«.cxv to adentify thc ro¥ being transnutted so that ca«.}) row of
information s displayed in the correct location on the screen. Wjth an address for each
row, blank rows need not be transmitted, .o
also serves to indicate the beginning of a page. "
The page address occupies part of the page header row, The address (in BCD) tndicates, .
¢ the page number and the tirhe of transmission (to the miriute). These factors initiate :
storage and display of xhc sclcctcd CEEFAX page Eal “.
. 222 R S E- . _— - - M\. h . \
Characters are, t:ansmxttti’a scvcn bit vode which allows for a wade tange of alpha humcm. ;haractcrs ',

Cont;zol and row add;ess,

. * The row address— ..
Page address ," .

[} A
& ‘A" .«

> An eighth parity bit is adddd {or error protection.. Odd parity is'used. - g o
« Onetelevision line tan a complete row of 40 characters but when the row is the page > Teader only 32 |

..hat.:g.tcrs canbe au,ommoda(cd because the page addrcss (sce abovc) takes up 64 bua,(tqu;nhnun.&.,‘ham.tcrs)

EKC 3. Pagu and magazines - .
=@ The specxﬁcatmn of thlc systcm ailows for.eight magazmcs with up to 100 pages in each mlgazuic




